(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

iiii»fii«iiiDUiiiiiniiiiiiiiiiiiiiioii 



(19) World Intellectual Property 
Organization 

International Bureau 



(43) International Publication Dale 
4 March 2004 (04.03.2004) 




PCT 



(10) International Publication Number 

WO 2004/018823 A3 



(51) International Patent Classification 7 : E21B 23/00, 
PI6L 25/00 

(21) International Application Number: 

PCT/US2003/D25676 

(22) Internationa] Filing Date: 1 8 August 2003 ( 1 8.08.2003) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 

60/405,394 



23 August 2002 (23.08.2002) US 



(71) Applicant (for all designated Slates except US): EN VEN- 
TURE GLOBAL TECHNOLOGY [US/US]; 16200 A 
Park Row, Houston, TX 77084 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): SHUSTER, Mark 



[US/US]; 19115 Prospect Ridge Lane, Houston, TX 77094 
(US). RING, Lev [RU/USJ; 14126 Heatherhill Place, 
Houston, TX 77077 (US). COSTA, Scott | US/US]; 201 1 
Willow Point, Kingwood, TX 77330 (US). 

(74) Agents: MATTING LY, Todd el al.; Haynes and Boone, 
LLP, 1000 Louisiana Street, Suite 43(H), Houston, TX 
77002-5012 (US). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, Fl, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU. SC, SD, SE, 
SG, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): AR1PO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ. MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 

[ Continued on next page] 



(54) Title: INTERPOSED JOINT SEALING LAYER METHOD OF FORMING A WELLBORE CASfNG 



< 

<s 

00 
00 

o 
n 

o 




(57) Abstract: A method of forming a wellbore casing within a 
borehole (10) that traverses a subterranean formation, is provided 
by assembling a tubular liner by coupling a multi-layer tubular 
insert (92) threaded portion (24) of a first tubular member (16), 
and coupling a threaded portion (22) of a second tubular member 
(14) to the threaded portions (24) of the first (16) tubular member 
and the multi -layer tubular insert (92). the tubular liner assembly is 
positioned within the borehole (10); and the tubular liner assembly 
within the borehole (10) is radially expanded and plastically 
deformed. The multi-layer tubular insert (92) includes a first tubular 
insert having a first modulus of elasticity; and a second tubular 
insert coupled to the first tubular insert having a second modulus 
of elasticity. The first modulus of elasticity is different from the 
second modulus of elasticity. 
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(57) Abstract: A method of forming a wellbore casing within a bore- 
hole (10) that traverses a subterranean formation, is provided by as- 
sembling a tubular liner by coupling a multi-layer tubular insert (92) 
threaded portion (24) of a first tubular member (16), and coupling a 
threaded portion (22) of a second tubular member ( 14) to the threaded 
portions (24 ) of the first (16) tubular member and the mu It i- layer tubular 
insert (92). the tubular liner assembly is positioned within the borehole 
(10); and the tubular liner assembly within the borehole ( 1 0) is radially 
expanded and plastically deformed. The multi-layer tubular insert (92) 
includes a first tubular insert having a first modulus of elasticity; and a 
second tubular insert coupled to the first tubular insert having a second 
modulus of elasticity. The first modulus of elasticity is different from 
the second modulus of elasticity. 
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AMENDED CLAIMS 
[0059] [received by the International Bureau on 10 June 2004 (10.06.04); 

original claims 1-5 replaced by new claims 1-72 (8 pages)] 

Claims 

What is claimed is: 

1 . A method of forming a wellbore casing within a borehole that traverses a subterranean formation, 
comprising: 

assembling a tubular liner by a process comprising: 

coupling a multi-layer tubular insert assembly to a threaded portion of a first tubular 
member; and 

coupling a threaded portion of a second tubular member to the threaded portion of the 
first tubular member and the multi-layer tubular insert; 
positioning the tubular liner assembly within the borehole; and 

radially expanding and plastically deforming the tubular liner assembly within the borehole; 

wherein the multilayer tubular insert comprises: 

a first tubular insert having a first modulus of elasticity; and 
a second tubular insert coupled to the first tubular insert having a second modulus of 
elasticity; 

wherein the first modulus of elasticity is different from the second modulus of 
elasticity. 

2. The method of claim 1 , wherein the first and second tubular inserts comprise metallic materials. 

3. The method of claim 2, wherein the first tubular insert comprises copper, and wherein the second 
tubular insert comprises cadmium. 

4. The method of claim 1 , wherein the modulus of elasticities of the first and second tubular inserts 
are less than the modulus of elasticities of the first and second tubular members, 

5. A method of forming a wellbore casing within a borehole that traverses a subterranean formation, 

comprising: 

assembling a tubular liner by a process comprising: 

coupling a multilayer tubular insert assembly to a threaded portion of a first tubular 
member; and 

coupling a threaded portion of a second tubular member to the threaded portion of the 
first tubular member and the multilayer tubular insert; 
positioning the tubular liner assembly within the borehole; and 

radially expanding and plastically deforming the tubular liner assembly within the borehole; 
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one of the layers of the multilayer tubular insert providing a fluidio seal after radially 
expanding and plastically deforming the tubular liner assembly; and 

another one of the layers of the multilayer insert providing a micro fluidic seal after radially 
expanding and plastically deforming the tubular liner assembly. 

6. The method of claim 1 , wherein the modulus of elasticity for at least one of the tubular inserts is 
less than Che modulus of elasticity of the first and second tubulsr members. 

7. The method of cla im 5, Tvherein the modulus of elasticity for at least one of the layers of the 
multilayer insert is less than the modulus of elasticity of the first and second tubular members. 

8. The method of claim 1, wherein the melting point for at least one of the tubular inserts prior to 
the radial expansion and plastic deformation is less than the melting point after the radial expansion 
and plastic deformation. 

9. The method of claim 5, wherein the melting point for at least one of the layers of the multilayer 
insert prior to the radial expansion and plastic deformation is less than the melting point after the radial 
expansion and plastic deformation. 

1 0. The method of claim 1 , wherein at least one of the tubular inserts releases energy during the 
radial expansion and plastic deformation. 

11. The method of claim 5, wherein at least one of the layers of the multilayer insert releases 
energy during the radial expansion and plastic deformation. 

12. The method of claim 1, wherein assembling the tubular liner further comprises: 
coupling a tubular sleeve to the first and second tubular member. 

13. The method of claim 12, wherein the sleeve receives the first and second tubular members. 

14. The method of claim 12, wherein the sleeve is received within the first and second tubular 
members* 

15. The method of claim 1 F wherein assembling the tubular liner further comprises: 
concentrating contact stresses between the first and second tubular member. 
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1 6. The method of olaim 5, wherein assembling the tubular liner further comprises: 
coupling a tubular sleeve to the first and second tubular member. 

17. The method of claim 1 6, wherein the sleeve receives the first and second tubular members. 

18. The method of claim 16, wherein the sleeve is received T^aihin Ihe first and second tubukr 
members. 

1 9. The method of clahn 5, wherein assembling the tubular liner further comprises: 
concentrating contact stresses between flie first and second tubular member. 

20. A method of forming a wellbore casing within a borehole that traverses a subterranean formation, 
comprising: 

assembling a tubular liner by a process comprising: 

coupling a multi-layer tubular insert assembly to a threaded portion of a first tubular 
member; and 

coupling a threaded portion of a second tubular member to the threaded portion of the 
first tubular member and the multi-layer tubular insert; 
positioning the tubular liner assembly within the borehole; and 

radially expanding and plastically deforming the tubular liner assembly within the borehole. 

21. The method of claim 20, wherein assembling the tubular liner further comprises: 
coupling a tubular sleeve to the first and second tubular member. 

22. The method of claim 21, wherein die sleeve receives the first and second tubular members. 

23. The method of claim 21 , wherein the sleeve is received within the first and second tubular 
members. 

24. The method of claim 20, wherein assembling the tubular liner further comprises; 
concentrating contact stresses between the first and second tubular member, 

25. The method of claim 20, wherein the modulus of elasticity for at least one of the layers of the 
multilayer insert is less than the modulus of elasticity of the first and second tubular members. 

26. The method of claim 20, wherein Hie melting point for at least one of the layers of the 
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multilayer insert prior to the radial expansion and plastic deformation is less than the melting point 
after the radial expansion and plastic deformation. 

27. The method of claim 20, wherein at least one of the layers of the multilayer insert releases 
energy during the radial siqpansion and pbstic deformation. 

28. A method of forming & wellbore casing within a borehole that, traverses a subterranean formation, 
comprising: 

assembling a tubular liner by a process comprising: 

coupling a multi-layer tubular insert assembly to an end of a first tubular member; and 
coupling an end of a second tubular member to the end of the first tubular member and 
the multi-layer tubular insert; 

positioning the tubular liner assembly within the borehole; and 

radially expanding and plastically deforming the tubular liner assembly within the borehole. 

29. The method of claim 28, wherein assembling the tubular liner further comprises: 
coupling a tubular sleeve to the first and second tubular member. 

30. The method of claim 28, wherein assembling the tubular liner further comprises: 
concentrating contact stresses between the first and second tubular member. 

31 . The method of claim 28, wherein the melting point for at least one of the layers of the 
multilayer insert prior to the radial expansion and plastic deformation is less than the melting point 
after the radial expansion and plastic deformation. 

32. The method of claim 28, wherein at least one of the layers of the multilayer insert releases 
energy during the radial expansion and plastic deformation. 

33. The method of claim 28, wherein the multilayer tubular insert comprises: 

a first tubular insert having a first modulus of elasticity, and 
a second tubular insert coupled to the first tubular insert having a second modulus of 
elasticity; 

wherein the first modulus of elasticity is different from the second modulus of 
elasticity. 

34. The method of claim 33, wherein the first and second tubular inserts comprise metallic materials. 
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35 . The method of claim 34, wherein the first tubular insert comprises copper, and wherein the 
second tubular insert comprises cadmium. 

36. The method of claim 33 , wherein the modulus of elasticities of the firsV and second tubular inserts 
are less than iht raoduhu of elasticities of the first and second tubular members. 

37. A method of forming a wellbore casing within a borehole that traverses a subterranean formation, 
comprising: 

assembling a tubular liner by a process comprising: 

coupling an aid of a first tubular member to an end of a second tubular member, and 
coupling a tubular sleeve to the ends of the first and second tubular members; 

positioning the tubular liner assembly within the borehole; and 

radially expanding and plastically deforming the tubular liner assembly within the borehole; 
wherein coupling the tubular sleeve to the ends of the first and second tubular members 
comprises applying magnetic energy to the tubular sleeve. 

38. A tubular liner apparatus, comprising: 

a first tubular member comprising a threaded portion; 

a multi-layer tubular insert coupled to the threaded portion of fee first tubular member, and 
a second tubular member comprising a threaded portion coupled to the threaded portion of the 

first tubular member and the multi-layer tubular insert; 
wherein the multilayer tubular insert comprises: 
a first tubular insert having a first modulus of elasticity; and 

a second tubular insert coupled to the first tubular insert having a second modulus of elasticity; 
wherein the first modulus of elasticity is different from the second modulus of elasticity. 

39. The apparatus of claim 38, wherein the first and second tubular inserts comprise metallic 
materials. 

40. The apparatus of claim 39, wherein the first tubular insert comprises copper; and wherein the 
second tubular insert comprises cadmium. 

41. The apparatus of claim 38, wherein the modulus of elasticities of the first and second tubular 
inserts are less than the modulus of elasticities of the first and second tubular members. 
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42. The apparatus of claim 38, wherein the melting point for at least one of the tubular inserts prior to 
a radial expansion and plastic deformation is less than the melting point after the radial expansion and 
plastic deformation. 

43. The apparatus of claim 33, wherein at least one of the tubular inserts releases energy during a 
radial expansion and plastic defeneration. 

44. The apparatus of claim 3S. wherein the apparatus further comprises: 

a tubular sleeve coupled to the first and second tubular member. 

45. The apparatus of claim 44, wherein the sleeve receives the first and second tubular members. 

46. The apparatus of claim 44, wherein the sleeve is received within the first and second tubular 
members. 

47. The apparatus of claim 38, wherein the apparatus further comprises: 

means for concentrating contact stresses between the first and second tubular members. 

48. A tubular liner apparatus, comprising: 

a first tubular member comprising a threaded portion; 

a multi-layer tubular insert coupled to the threaded portion of the first tubular member; and 
a second tubular member comprising a threaded portion coupled to the threaded portion of the 

first tubular member and the multi-layer tubular insert; 
wherein one of the layers of the multilayer tubular insert provide a fluidic seal; and 
wherein another one of the layers of the multilayer insert provide a micro fluidic seal 

49. The apparatus of claim 48, wherein the modulus of elasticity for at least one of the layers of the 
multilayer insert is less than the modulus of elasticity of the first and second tubular members. 

50. The apparatus of claim 48, wherein the melting point for at least one of the layers of the multilayer 
insert prior to a radial expansion and plastic deformation is less than the melting point after the radial 
expansion and plastic deformation, 

5 1 . The apparatus of claim 48, wherein at least one of the layers of the multilayer insert releases 
energy during a radial expansion and plastic deformation. 
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52. The apparatus of claim 48, further comprising: 

a tubular sleeve coupled to the first and second tubular member. 

53. The apparatus of claim 52, wherein the sleeve receives the first and second tubular members. 

54. The apparatus of claim 52, wherein the sleeve b received within the first and second tubular 
members. 

55. The apparatus of claim 48, further comprising: 

means for concentrating contact stresses between the first and second tubular member. 

56. A tubular liner apparatus, comprising: 

a first tubular member comprising a threaded portion; 

a multi-layer tubular insert coupled to the threaded portion of the first tubular member; and 
a second tubular member comprising a threaded portion coupled to the threaded portion of the 
first tubular member and the multi-layer tabular insert. 

57. The apparatus of claim 56, wherein the apparatus further comprises: 
a tubular sleeve coupled to the first and second tubular member. 

58. The apparatus of claim 57, wherein the sleeve receives the first and second tubular members. 

59. The apparatus of claim 57, wherein the sleeve is received within the first and second tubular 
members. 

60. The apparatus of claim 56, further comprising: 

means for concentrating contact stresses between the first and second tubular member. 

61 . The apparatus of claim 56, wherein the modulus of elasticity for at least one of the layers of the 
multilayer insert is less man the modulus of elasticity of the first and second tubular members. 

62. The apparatus of claim 56, wherein the melting point for at least one of the layers of the 
multilayer insert prior to a radial expansion and plastic deformation is less than the melting point after 
the radial expansion nnd plastic deformation. 

63. The apparatus of claim 56, wherein at least one of the layers of the multilayer insert releases 
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energy during a radial expansion and plastic deformation. 

64. A tubular liner apparatus, comprising: 

a first tubular member; 

a multi-layer tubular insert coupled to the first tubular member; and 

a second tubular member coupled to the first tubular msmber land the multi-layer tubular insert. 

65. The apparatus of claim 64, further comprising: 

a tubular sleeve coupled to tha first and second tubular member. 

66. The apparatus of claim 64, further comprising; 

means for concentrating contact stresses between the first and second tubular member. 

67. The apparatus of claim 64, wherein the melting point for at least one of the layers of the multilayer 
insert prior to a radial expansion and plastic deformation is less than the melting point after the radial 
expansion and plastic deformation. 

68. The apparatus of claim 64, wherein at least one of the layers of the multilayer insert releases 
energy during a radial expansion and plastic deformation. 

69. The apparatus of claim 64, wherein the multilayer tubular insert comprises: 

a first tubular insert having a first modulus of elasticity; and 
a second tubular insert coupled to the first tubular insert having a second modulus of 
elasticity; 

wherein the first modulus of elasticity is different from the second modulus of 
elasticity. 

70. The apparatus of claim 69, wherein the first and second tubular inserts comprise metallic 
materials. 

71 . The apparatus of claim 70, wherein the first tubular insert comprises copper; and wherein the 
second tubular insert comprises cadmium. 

72. The apparatus of claim 69, wherein the modulus of elasticities of the first and second tubular 
inserts are less than the modulus of elasticities of the first and second tubular members. 
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